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Detailed Action 
Claim Rejections - 35 USC §112 

Claim 18 rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. In the instant case, claim 18 depends on itself. For the 
purpose of prosecution, it is assumed claim 18 depends from claim 16. 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1, 2, 5, 9, 10, 16, and 17, are rejected under 35 U.S.C. 102(b) as being 
anticipated by Tennant (US 5,521 ,031 ). 

Regarding claim 1 , 9, and 16, Tennant teaches a phase mask that deals with 
reflected light (see abstract) with a first and second region (see figure 1) in which the 
mask is a reflecting mask including a reflecting substrate with its reflectivity dependent 
on a multi-layer distributed reflector, and in that blocking regions mask the reflecting 
substrate from incident radiation, the thickness of the blocking regions being such as to 
impose a phase shift of about 90 degrees for one-way passage of radiation, in which the 
thickness and refractive index of the blocking regions is such as to provide this phase 
shift for radiation of a wavelength within the wavelength range (see claim 1). 
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Regarding claim 2, 10, and 17, EUV, X-ray, ultraviolet rays, radioactive waves, 
and visible light are employed (see column 1, lines 10-27). 

Regarding claim 5, Tennant teaches a multilayer reflector (see abstract). 



Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 3, 6-8, 11-15, and 18-20, are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tennant (US 5,521 ,031 ), as applied to claims 1 , 2, 5, 9, 1 0, 1 6, and 
17 in view of Iwamatsu (US 5,609,977). 

Regarding claim 3, Tennant teaches as stated above. However, Tennant is 
silent about the reflected light being equal. 

Iwamatsu teaches light reflected is equal in intensity (see column 14, lines 45-64 
and abstract). Therefore, it would have been obvious to one skilled in the art at the time 
of the invention to have equal intensities of reflected light in the fabrication of a phase 
shift mask by Tennant, because Iwamatsu teaches light reflected is equal in intensity in 
a reflection phase shifting mask in order to provide a reflection phase shifting mask 
which can solve the problem of deterioration in quality due to radiation, posed in a 
transmission mask, and which can have a phase difference of 180 degrees. 
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Regarding claim 6, 13, and 18, Tennant teaches lines and spaces (see column 6, 
lines 47-51) which reflect light and phase masks with varying transmission (see column 
6, lines 51-55). However, Tennant is silent about iso-contour lines. 

Iwamatsu teaches a reflection mask with lines that are able to invert the phase of 
the light and reflect the light (see column 2, lines 29-31 and column 9, lines 4-10). 
Therefore, it would have been obvious to one skilled in the art at the time of the 
invention to have a reflection type phase shift mask with iso-contour lines by Tennant, 
because Iwamatsu teaches lines that are able to invert the phase of the light and reflect 
the light in order to provide a reflection phase shifting mask designed to prevent 
exposure light from being influenced by a phase amount error with respect to an etching 
amount in the direction of depth by using only surface reflected light in controlling a 
phase difference. 

Regarding claim 7, 14, and 19, Tennant teaches as stated above. However, 
Tennant is silent about imaginary numbers being used in the calculations. 

Iwamatsu teaches a complex index N of refraction of a material, which includes 
the iso-phase contour lines, can be expressed by an equation in which n is the 
refractive index of the material, k is the extinction coefficient, and i is an imaginary unit 
(see column 21 , lines 45-51). Therefore, it would have been obvious to one skilled in 
the art at the time of the invention to calculate the iso-phase contour lines with the use 
of imaginary numbers by Tennant, because Iwamatsu teaches a complex index N of 
refraction of a material, which includes the iso-phase contour lines, can be expressed 
by an equation in which n is the refractive index of the material, k is the extinction 
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coefficient, and i is an imaginary unit to obtain an amplitude reflectance of the 
multilayered film. 

Regarding claims 8, 15, and 20, Tennant teaches as stated above. However, 
Tennant is silent about the mask being a halftone type mask and a Levenson type 
mask. 

Iwamatsu teaches the resultant mask can be used as a halftone or Levenson 
type mask depending on the relationship between reflectance (see column 19, lines 25- 
27). Therefore, it would have been obvious to one skilled in the art at the time of the 
invention to have a phase shift mask that is a halftone or Levenson type mask by 
Tennant, because Iwamatsu teaches the resultant mask can be used as a halftone or 
Levenson type mask depending on the relationship between reflectance in order to 
obtain the surface reflection of the mask. 

Regarding claim 1 1 , Tennant teaches as stated above. However, Tennant is 
silent about considering interference of film. 

Iwamatsu teaches considering the interference effect (see column 1 1 , lines 23- 
27). Therefore, it would have been obvious to one skilled in the art at the time of the 
invention to consider interference of film in a phase shift mask by Tennant, because 
Iwamatsu teaches considering the interference effect in order to remedy the issue of 
multiple reflection of a multilayer mask. 

Regarding claim 12, Tennant teaches as stated above. However, Tennant is 
silent about the total film thickness and the refractive index being used to determine 
phase difference. 
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Iwamatsu teaches a thickness d and refractive index m are used to determine the 
phase difference (see column 3, lines 10-22). Therefore, it would have been obvious to 
one skilled in the art at the time of the invention to use the total film thickness and the 
refractive index in calculating a phase difference of a phase shift mask, because 
Iwamatsu teaches a thickness d and refractive index m are used to determine the phase 
difference in order to get a phase difference of 180 degrees between light reflected by 
the substrate and light reflected by the phase shifter (phase shifting layer) in 
consideration of multiple reflection. 



5. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tennant 
(US 5,521 ,031 ), as applied to claims 1 , 2, 5, 9, 1 0, 1 6, and 1 7, in view of Scott (US 
5,935,733). 

Regarding claim 4, Tennant teaches as stated above. However, Tennant is 
silent about the thickness of the two regions being equal. 

Scott teaches two regions on a mask; a phase shifter element region and a 
transmissive material 52, which are equal in thickness (see column 11, lines 55-66). 
Therefore, it would have been obvious to one skilled in the art at the time of the 
invention to have two regions on a phase shift mask being equal in thickness by 
Tennant, because Scott teaches two regions on a mask, a phase shifter element region 
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and a transmissive material 52, which are equal in thickness where the fabrication 
technique can accommodate multiple phase shifting materials. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to RASHID ALAM whose telephone number is (571)270- 
3959. The examiner can normally be reached on Mon.-Fri. 7:30 am-5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark Huff can be reached on 571-272-1385. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Mark F. Huff/ /RASHID ALAM/ 

Supervisory Patent Examiner, Art Unit Examiner, Art Unit 1795 
1795 



